The safety of laser pointers is a major public health issue since class I and II laser pointers are available worldwide and used as toys by children despite several reports cautioning such use. Here we present the first case of retinal injury caused by the laser beam of a toy laser pointer operated by a school boy and directed via the rear-view mirror of a bus into the eye of the driver. This case emphasises the great importance of cautious and appropriate use of low-energy laser pointers. Laser pointers of any class should not be made available to children because they are unlikely to understand the risks of such lasers when using them in play.
SUMMARY
The safety of laser pointers is a major public health issue since class I and II laser pointers are available worldwide and used as toys by children despite several reports cautioning such use. Here we present the first case of retinal injury caused by the laser beam of a toy laser pointer operated by a school boy and directed via the rear-view mirror of a bus into the eye of the driver. This case emphasises the great importance of cautious and appropriate use of low-energy laser pointers. Laser pointers of any class should not be made available to children because they are unlikely to understand the risks of such lasers when using them in play.
CASE PRESENTATION
A 44-year-old public bus driver who was previously healthy with a full bilateral best-corrected visual acuity (BCVA) of 1.0 (20/20) was exposed to the laser beam of a toy laser pointer handled by a school boy (figure 1B) from a distance of about 16.5 m ( figure 1A) . The beam was reflected in the inside rear-view mirror of the bus, and the driver stared into the laser light several times in order to locate the person holding the laser. Immediately after this exposure the driver complained of blurred vision in his right eye that had persisted for 6 months when the first complete ophthalmological examination was carried out.
The maximum permissible power density of laser beams versus exposure time for various wavelengths is shown in figure 1C , while the maximum allowed exposure time of a laser pointer with output powers of 1 and 5 mW is shown in figure 1D .
Upon presentation, the driver's BCVA was 0.8 OD and 1.0 OS. Slit-lamp biomicroscopy revealed no abnormalities in the anterior segment of either eye. Intraocular pressure was normal. Dilated ophthalmoscopy revealed barely visible retinal pigment epithelium disturbances within the temporal macula of his right eye ( figure 2A ) and no pathological changes in his left eye (figure 2B). A paracentral scotoma extended at up to 25°of eccentricity in his right eye (figure 2H,J), with a normal visual field in his left eye (figure 2I, K). Optical coherence tomography revealed spot-like retinal pigment epithelium disturbances temporal to the fovea of the right eye (figure 2G), with no abnormalities in his left eye (not shown). Infrared and autofluorescence images of both eyes showed normal macula patterns (figure 2C-F). Visual evoked potentials were normal and identical in both eyes (figure 2L). However, multifocal electroretinography (mfERG) showed paracentral focal disturbances with altered sum peak in the right eye ( figure 2M ). The mfERG of his left eye was normal ( figure 2N ). 
GLOBAL HEALTH PROBLEM LIST
The subjective complaints and objective ophthalmological findings of this patient were consistent and strongly suggested that the repetitive exposure of the eye to the reflected laser spot 6 months previously had caused subtle but detectable injury to the macula. Although the exact energy of the handheld laser pointer was not determined, the descriptions and reports of those involved suggested that it was a class II or class 3R laser device (1 or 5 mW). In addition, the bus driver had looked at least three or four times into the mirror in order to locate the laser source, implying that he had received a minimum of least 10 s of cumulative exposure to the laser beam.
Most cases of laser-induced maculopathies are based on accidental exposure to high-energy class IV lasers with laboratory, medical, recreational, [1] [2] [3] or civil and military applications. when used properly, but there are case reports of retinal damage caused by direct exposure to class IIIa commercial laser pointers, [6] [7] [8] [9] and to higher-energy class IIIb laser pointers. [8] [9] [10] The risk of damage to the retina varies with the energy of the laser device and the duration and number of exposures. Repeated exposure to a low-energy green laser pointer can result in maculopathy and delayed choroidal neovascularisation. 4 Handheld laser pointers typically have output energies in the range of 1-5 mW; the output power of toy laser pointers is limited to 1 mW.
GLOBAL HEALTH PROBLEM ANALYSIS
This report is the first to show that repeated viewing of even the reflected beam of a low-energy laser may cause damage to the macula in an unprotected eye. The subject reported that the laser beam was red, and so it was most likely a handheld laser pointer emitting at a wavelength of around 650 nm. The divergence of the laser beam from such a device is about 1 mrad, so the beam diameter increases by around 1 mm/m distance from the laser. Thus, for a distance of 16.5 m between the laser source and the driver's eye, the beam would have had a diameter of about 16 mm. About 63% of the laser energy is located within an 'effective radius', meaning that the effective diameter of the beam that reached the driver's eye was 11-12 mm.
Learning points
▸ We suggest that no laser pointers of any class are made available to children, since they are unlikely to understand the risks of permanent retinal damage. ▸ For the safety of users and the general public, even low-energy handheld laser pointers should not be sold to children. 
